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Centrifugal Compressors and Pumps and DifFu^ers therefor 



We, Untted Aibckaft Of C/shada LimI" 
TED, a Onadian Corporatioa» of 1000 Maiic 
'Vktoiin Boulevard, Jacques Carder^ Ftcrracc 
of Quebec^ Canada, do hereby dedare the 
5 iixveiition> for vAuich we piay tbat a patent 
mar ^ granted to u^ aad the metibod hy 
which it is ti> be performed, to be pattiox- 
laily described in and by the fdlowing stac&- 
ment: — 

10 The present invention relates lo improve^ 
xnenis !n the conscmaion of ceuuifugal cmnr 
parcssois or pumps, and to impjOvcmcnts in 
a diffuser for such ceq^tzifugol coiaprcssots or 
^ pumps. 

15 In most engines of the type with which the 
invention is amceriied^ an impeUer is arranged 
to deliver air through a diffuser to the con>* 
fausdon chamber at high vdochies. In most 
pdOT art diffu$exS> an anangemo^c of diSuser 

20 vanes is arzanged in drcomfetentially spaced 
relationship aiiout die impeller leaving a rela- 
tively naixow space tberebecween ia otder 
that'difEusion ci the inass flow occurs at tibis 
poiDL Since such mass flMS axe ooimally of 

25 GSoefDely high vdoci^j ic is necessary m pco- 
"vide means for preveniing or reducing shodc 
waves. Accoidicgly, each of the dxffixser vanes 
utilized for this purpose mim be pzuvided 
with a profiled leading edge directed tDwarde« 

30 the impeller and great cart muse be cal^ in 
the profiling of these edges ai^ the assembly 
of the vanes relative to each other and lii: 
impdler if losses are to be avoided and a 
geometncally balanced diSoser Is to be ob« 

35 xained. Obviously m order vo obtain The de- 
sired projile> cstrtme care nausc be taken in 
ifaeir finishinga generally accomplished by 

According to the present invention thete is 
40 provided in a centnfogal compressor or pomp 
of the Tpe having m impeller, a diffuser com- 
prising an ansular member havisg an inner 
and an outer ctreumforencc^ a piurolity of 



p&ssagcs in said aimular member extending 
from said imicr circumfcieiioe to said outer 
circimifeieuce thereof die ceoxre lines bl said 
passages being substantially tangent to a 
commoiL tangen^ cirde» said centre lines 
beii^S also adapted to intezsecc the centre line 
of adjacent passages at a distance outward 
from the common drde having a length 
which is equal to or less than the radius ai 
said passages, whereby said passages will in- 
ccxrgect to form a diffusion area. 

Preferably, bnt not necessanly, the present 
difhiser oonstrucdon einbodies an aijmilar im- 
peller scrromiding member having a plurality 
of drcmsfercmi^ spaced passages extend- 
ing -d^stethrough si^rscantially tangenz u> a 
oc^nmon cizcle^r ^^idi each adjacent passage 
disposed so that it intellects into the next 
adiaccnt pasage about the inner drcumferencB 
of the axumlar monher. Therefore? tlie centre 
lines of the passages mtisc intersecc ac a point 
whttcm the distance frwa tiha pwnc of inter- 
secdon. of the centre llnesi or the a^ncent 
passages to die common drde is equal or 
less than the zadius <^ the passages. In other 
words> substandally dlqsfiral openings arc 
fomied by the adjacent passages brtakmg 
dntn^gh tangenzially at the inner cixcmn- 
ference of the anrpiiigy member> inrersectiiig 
and ovedappifig each other leaving an unin- 
terrupted annular space or opcmng in the 
angular member surrounding the perli^iery of 
die impeller blades. The mtersecdng sides of 
the passages defining die edges oS this open- 
ing are nearly drccJar if Idt otherwise im* 
finished, which may pioducQ in some cases a 
somcwimt undulating or wavy edge which can 
be reduced by increasing the munbcr of pas* 
sages and/or xncxeasmg their diameter, 

Trnmpec-Hkc di^users are intersected in 
each of the passages bored through the an- 
nular member so as to ijicrcasc the iniual 
diameter of each passage as it extends out- 
ward ia Older xq docdcrato tbe fioisr os tlie 
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flow pzDoeed$ ihronsh the widcoiflg por- 
□OD, incietism^ the static pressure 

Havins thus geneially described the naiure 
of fht irtveodoa, paiticalar reference will be 
5 made to rhc accoxspanyiog drawings show- 
ing by y/rdy of illiisiration a pnsfcitcd embodi- 
mcnc tiiereof, aod in which: 

Figure 1 is a partly scctLODal view of the 
iitip^Ler fffffr wRr Seen downstream d 
10 the impeller section lo show the piteiseccing 
passages in the difiiiser ting in ftccordsmce 
with diB iuvmuiiH}* 

Figure 2 is a ooss-sectional view of FIguic 
1 &9 Ecai along the Hnc 2—2. 
15 Figure 3 is an enlarged detail Tiew of a 
portion of the diffuser rinz shown in Fxguze 
1 to illustrate siore dcauy ihe incBiscsain^ 
passages. 

With pardcular reference to Figure 1 ^ of 
20 the drawings showing by way of fllusrrarion 
a pordon of a rurfaine engine wherein an im- 
p^er 10 is mouated for axial roation about 
a centre shafc 12. The unpeller 10 IS pro- 
vided with Uades 13 and tiic angular di^tiser 
25 moubcr 16 of -die inventioii h saonnted ex- 
texsally so as id sunXHUKi the outer tips of 
the blade? 13 as shown most dearly in 
Figure 3. 

A main feature of the present invention 

30 resides in the focoiaoon of a plurality o£ pas- 
sages 14 In the annular zncmber 16 in order 
thai each passager estcnds into the adjacent 
passage as shown. While the passages 14 are 
shown a^ bein^ sttaightsided ^lindrical 

35 borjBgSy it is contcinplaced that they Could be 
cooioi], pyramidal or any other formadoa 
widiinit departing from tiie scope of tbe ii>- 
TCDtiDn* The centre lines of passages 13 aite 
tancent to a cmmnna cirdle^ as seejj in cross^ 

40 section through the plane of the drdc. How- 
ever, the centre lines of the passages^ 14» may 
be indined at a in'>detate angfe wirfi respect 
TO the plane of this drde \rfiile remaining 
substantially taogential to the drde. Bidi 

45 adjacent passage 14^ intersects a previous 
passage 14<r aft a sroall dlscmce from the 
drde of common tangency. Distance must 
he equal or smaller than the radios of the 
passages 14. If J' would be greater than r' 

50 the inteisecticai of the passages would lea^'e 
a solid sc^Enent between the opei^ngs fo rme d 
by the adfaccnr passages. By having the pas- 
Siges 14 fotczsece in the prescribed matiner» 
a coodnuous dxfiii^g space or zone 20^ 

55 Figure 2, is pnmded about the hnpeller 
blades. The proper leading edges substantially 
corresponding tv the distribudon of iiow are 
provided by the edges left by the intexsecting 
passages, 

60 The number of passages 14 provided In 
the annular diffuser member 16 i& dependent 
Gtk the volume and conditions of the mass fiow 
t» be difiased* So long ^ least one of said 
tangent passages 14 intcrseas an adjacent 

65 XATLgcat passage iu oMer v> form a flow ^ffu' 



sicn ipace 20, any praaica! number of pas- 
sages niay be foimci 

Eich of these passages 14 enlarged at 
the outer end co accommodate one of a 
pluraliiy of tapering trumpei-like nozzles 18 70 
r/liicb nre mounted on the annular member 
Id. As die air How Ica^'es the impeller blades, 
it is forced mto the difFusing zone 20 at high 
spseds. The flaw eniczs each passage 14 and 
as it prcgrcsses through the smtably scheduled 75 
nczzlcs 1S» dccekiaticn occurs thus increasing 
die static pressure. 

As win be obvious, by reference to the ac- 
companying drawings and pteeeding dcsCTii>- 
uoHt ilie'present diffuser construction provides 80 
good geometry in fabdcailonj relatively low 
ccsc in nEinufacture and a good aerodynamic 
configuratiun. The present design also makes 
it possible to vary tiie capadty of the difruscr 
ring u> suit any rcjuircmcnc, by varying the 85 . 
number and dimensions of the passa g es 14. 

The abcve dcscripiion relata to .one em- 
bodiment cf the centrifugal discharge means. 
It should be obvious that other centrifugal 
di!:char^ means, such as pnmps which are 90 
used for pumping liquids, slurries and other 
fluids could also be consiruaed within the 
scope of die invention embodying the above- 
mcnticncd diamctexiscics. 

WHAT WE CLAIM IS:— 95 

1. In a centrifugal compressor or pump of 
the type having an impcUcr, * diffuser com- 
prising an annular member ha^ng an inner 
drcumferencc and an outer eireumfcrenee, 
mounted about the periphery of said unpdler, lOO 
a plurality cf passages in said aimular mem- 
ber extending from said imxa* drranfcttnoe 

to said outer drcumferencc ihereoft said pas- 
sages being subsutiually ungeni to a com- 
mon cirde and said jpssages being adapted 105 
to ccaduct fluid at high vnlpdties, each of 
the tangent passages intersecting an adiacent 
tangent passage in order to form an unlnier- 
rnpted aimnlar space in said annular member 
and abcot ^e impeller perlphciy forming n 110 
flew diffusion area. 

2. A ccmrifugal compressor or pump as 
claimed in Claim 1, wherein each of said 
passges temiiiiatcs m a trumpet shaped ex- 
tension adapted to create a decelemtion of 115 
said fluid. 

3. A centrifugal comprc^or or pump as 
claimed in claim 2y wherein said trumpet- 
Shaped estteissions protrude outwardly from 

the outer drcumferencc of said animhr mem- 120 
bcr. 

4. In a centrifugal compressor or pump of 
the type having an impeller, a diifuser com- 
prisir^ an annular member having an hmer 
and an omcr drcumferencc^ a plurality of 125 
passages in said annular member extending 
ifrom said inner drcumfercnce to said Outer 
dtcumference thereof, the centre Jmes of said 
passages being subsnatially tangent to a com^ 
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seccing passa^ ftcdns m smoodi tfac dis- 
cfaaigc flow of ilie fluid 

7. A ceatrifagal pump as claimed in claim 
6^ chaxaoefizcd in that the pump is used 
for pmnpizig liquids, sluzzies and odier fluids. 

8. In a centiifngal cawp^essor aS tiie type 
having an impdler» a difiuser ctnnpiisiijg an 
dnnukr member haying an inner dicum- 
fcrtnce and an outer circumferencfr and being 
mounted abai3t the periphery said impHIrr, 
a ploialicy of passages in said annular mem- 
ber octending from said inner circumference 
to said outer drcmnfeiEnce die9ce(^> said pas- 
sages bang anbstantially tang^r to a. conmum 
CLKle with at least one of tii£ tangejat passages 



mon ongcncy drdfi> said centra lines being 
Also adapted to inteisesct the centre line of ad- 
facenx passages at a distance oucward from 
di£ comotoa cirde having a icogdv wHdi is 
-equal lo cr less than tte tadics of said pas- 
^ges, whereby said passages -will uxtosect to 
fonn an azinular diffusion area, m the mon- 
ber. 

5. In a centrifugal compressor as dainmd 
in Qaim 1 or 4^ a c^nirifu^ di&ser charac- 
terized in that the annniar member passages 
are cylindrical in formatioii for at least a por-^ 
lion of their lengdL 

6. A centiifu^ onmpressOT or pump bay- 
ing an impeller^ characterized in that an an- 
nular disdbarge member is proyide^ said an- intersecong an adjacent tangent parage ^in 
nular dischozge member having inner apd oirdcr to form a flow diffusion 20ne in sai4 
outer drcumfetcntal smfaces aacentric ^di annular member adiacoic the impeller otaer 
the aids of said impeller and bdog located as pez^heiy. 

20 to snzround said impeUcf, a plurality of bor- 9. A centrifugal compressor a& daimed in 
ings in the aTiTwIor mpmbftr in spaced rela- Claim 1 or 4> cbaractciizcd in that said p^ 
rionship and consitiiting finid passagts tiicre- sa»es haye f^^^finwip- walls intcz^scczing the de- 
thtongh eziending from the member inner fining walls of adjacent passages proyiding 
ctrcumfeicntial sur£a,Ge to'sid outer drcum- Imding edges at thsir intersecdoii di^>osed 

25 ferenrial surface with said passage being — s**--- -^i^^—i — j — 

Substantially tangent to a conmon drde, and 
that caefa passage intecsects- an adjacent pas- 
sage at a. point within said annulBr jd^diargje 
member at a point spaced outwardly' from 
said inner drcnmferentfal smface to proyide 
on aimular passage about said ixmex circum- 
ferential snrface disposed itk line "wiith ^rtri 
surrounding the outer periphery of said im- 
peSer, wheie^ fluid discharged from said 
4mpeHer. flows into said annuhr passage and 
(froin this passage - t ^itin gh said fluui passages 
and cut of said dnn:u]?!it iw e n if bei^ ine inters 



within the difEusion zone and adapted to en- 
gage said flow of fluid in order to p i even i 
dcSuser entzy losses. 

10. A centrifugal compressor or pump 
substantially as described and as diovn iSl 
the accompanying drawing. 
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For the Applicants: 
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Chartered Patent Agents^ 
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